Current status of nanotechnology approaches for cardiovascular disease: a personal perspective.
Nanotechnology is poised to have an increasing impact on cardiovascular health in coming years. Diagnostically, multiplexed point-of-care devices will enable rapid genotyping and biomarker measurement to optimize and tailor therapies for the individual patient. Nanoparticle-based molecular imaging agents will take advantage of targeted agents to provide increased insight into disease pathways rather then simply providing structural and functional information. Drug delivery will be impacted by targeting of nanoparticle-encapsulated drugs to the site of action, increasing the effective concentration and decreasing systemic dosage and side effects. Controlled and tailored release of drugs from polymers will improve control of pharmacokinetics and bioavailability. The application of nanotechnology to tissue engineering will facilitate the fabrication of better tissue implants in vitro, and provide scaffolds to promote regeneration in vivo taking advantage of the body's own repair mechanisms. Medical devices will benefit from the development of nanostructured surfaces and coatings to provide better control of thrombogenicity and infection. Taken together, these new technologies have enormous potential for improving the diagnosis and treatment of cardiovascular diseases.